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Abstract

Tamoxifen is a selective estrogen receptor modulator (SERM) or a partial estrogen receptor (ER) agonist. It has mixed estrogenic and antiestrogenic activity, with a pro-
file of effects that differ by tissue. For example, tamoxifen has predominantly antiestrogenic effects in the breast, but predominantly estrogenic effects in other tissues
where it has an estrogen receptor. In breast tissue, tamoxifen acts as an ER antagonist by inhibiting the transcription of estrogen-responsive genes. Aim: The purpose
of this study was to follow the effects of tamoxifen therapy on periodontal disease on oncological patients (Carcinoma Mammae). Material and method: In order to
achieve the goal of the study, 75 examinees were included. All examinees were divided into four groups. The subjects who were involved in the research signed a writ-
ten consent, which enabled us to use the obtained data for scientific and research purposes. The first three groups were subjects with Ca Mammae who completed the
appropriate therapy and started receiving tamoxifen. The fourth group (control) were healthy subjects who did not receive tamoxifen. Results: For 75 subjects includ-
ed in the examination, the index of gingival inflammation varies in the interval 0.87  0.99; £ 95.00% Cl: 0.64-1.09; the minimum value is 0.00 and the maximum 3.00.
Conclusion: Our research has shown that in patients with breast cancer treatment with tamoxifen for more than two years leads to reduction of inflammatory process-
es in the periodontium. Key words: gingival inflammation, tamoxifen, breast cancer, oral health, chemotherapy.

AncTpakT

TamokcudheH enyBa kako CenekTUBEeH MoAynaTop Ha ecTporeHcku peuentopy (SERM) unn kako AenymeH aroHucT Ha ecTporeHckuTe peuentopy (EP). Mma melwata
€CTPOreHa 1 aHTMeCTporeHa akTMBHOCT, CO MPOMUN Ha ehekTn kou ce pasnukysaaTt Nno TKMBO. Ha npumep, TaMoKcUteH uMa NPeTexHo aHTMECTPOreHN edekT BO
TPaANTE, HO MPETEXHO ECTPOreH ehekTn BO APYrUTE TKMBA Kade LUTO MMa ECTPOrEHCKM peLienTop. Bo TkMBOTO Ha rpaanTe, TaMoKCdeH AenyBa Kako aHTaroHUCT Ha
EP TaKa wwTo e nHxunbupata TpaHcKpunLmjaTa Ha reruTe Kou ofroapaart Ha ectporeHot. Lien Ha Tpyaor: Lienta Ha oBoj TpyA belwe npeky KuHMKY UCnUTyBakba Aa
ce npocnedar edekTuTe of Tepanujata co TaMOKCU(EH BP3 NApOAOHTOT Kaj OHKomowwkuTe nauueHtn (Ca Mammae). Matepujan u meToa: 3a peanusaumja Ha
nocTaBeHaTa Lien Bo UCTpaxyBareTo Oea BKIyYeHn 75 UCnUTaHMLM NOAeneHI BO YeTupu rpynu. Mcnutanuuyute kon 6ea BKNy4eHn BO UCTPaXyBarbeTo NoTnuwaa
M1CMeHa COrMacHoCT, CO LUTO HY Belle 0BO3MOXEHO A0BMEHIUTE MOAATOLM Aa M1 MCKOPUCTUME BO HAY4HO-UCTpaXyBaYky Lenu. Mpeute Tpu rpynn 6ea uenutaHmLm co
Ca Mammae ko ja 3aBpLuMne cooABeTHaTa Tepanuja 1 3anoyHane co npuMatse Ha TaMokcudeH. YetspTara rpyna (KOHTPOMHa) ja COMMHYBaa 3ApaBy MCMUTAHMLM
Kon He npumaat Tamokcuder. Pesyntatu: Kaj 75 ncnutannuy BKy4eHn BO MCIUTYBAETO MHAEKCOT Ha MMHIMBanHa MHdnamalmja Bapupa o uHTepeanor 0,87+0,99;
495,00%Cl:0,64-1,09; MmuHnmanHata BpeaHocT usHecysa 0,00 a makcumantata 3,00. 3akny4ok: HawweTo nctpaxyBarbe nokaxa Aeka kaj naLyeHTiTe co pak Ha fojka
TPEeTUpaHN Co Tepanuja Co TamoKcU(heH noBeke Of fABe roAWHM [0BedyBa O HamanyBatbe Ha BOCMAnMUTENHUTE MpoLecu Ha napomoHToT. KnyuyHu 36opoBu:
TMHIVBaNHa nHnamawyja, TaMmokeudeH, pak Ha Aojka, OpanHo 3Apasje, XeMoTepanua.

Introduction

Tamoxifen (TAM) has been the drug of choice in
breast cancer treatment for more than 20 years. In fact, this
synthetic non-steroidal compound inhibits the binding of
natural estrogen to its receptors, therefore inhibiting the
proliferation of tumor cells dependent on it. Its effect is
specific and has no affinity for the progesterone receptor or
other steroids; it has antitumor and cytostatic use', it is also
used as a therapy for other cancers®. Tamoxifen is usually
taken orally (per os) every day for five years for breast

cancer’. It is a selective estrogen receptor modulator
(SERM) and reduces the growth of breast cancer cells**. It
is a member of the group of triphenylethylene com-
pounds’.

Tamoxifen is currently used to treat early and advanced
estrogen receptor-positive (ER-positive or ER +) breast
cancer in pre- and postmenopausal women®.

A beneficial effect of tamoxifen is that it prevents bone
loss by acting as an estrogen receptor agonist (i.e., mim-
icking the effects of estrogen) in this type of cell.
Therefore, by inhibiting osteoclasts, it prevents osteoporo-
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sis”®. Estrogen receptors are located in all layers of the gin-
gival epithelium, buccal mucosa, and salivary glands, it’s
the effect of tamoxifen on oral health. Estrogen receptors
exist as two subtypes, the estrogen receptor alpha (EPa)
and the estrogen receptor beta (EPB)’. Some research arti-
cles have shown that ERa was completely undetected in
oral tissues, whereas ERb was expressed in high levels in
oral epithelium and salivary glands'". The differential
expression of ERDb in these tissues may account for the
conflicting results in estrogen receptor expression in earli-
er studies. In this study, the results show that a tissue-spe-
cific subtype distribution is also observed in oral tissues
with ERb but not ERa. ERa is usually expressed in classic
target tissues, such as breast tissue. The identification of
ERbD in these tissues has significant clinical importance
and suggests a direct role for estrogen in the physiology of
the oral mucosa and salivary gland function".

Tamoxifen is a selective estrogen receptor modulator
(SERM) or a partial estrogen receptor (ER) agonist. It has
mixed estrogenic and antiestrogenic activity, with a profile
of effects that differ by tissue. For example, tamoxifen has
predominantly antiestrogenic effects in the breast, but pre-
dominantly estrogenic effects in other tissues where it has
an estrogen receptor. In breast tissue, tamoxifen acts as an
ER antagonist by inhibiting the transcription of estrogen-
responsive genes”.

Aim of the study

The aim of this study was to follow the effects of
tamoxifen therapy on periodontal status of oncological
patients with Carcinoma Mammae.

Material and method

In order to achieve the goal in the survey, 75 examinees
were included. All examinees were divided into four
groups. The subjects who were involved in the research
signed a written consent, which enabled us to use the
obtained data for scientific and research purposes. The first
three groups were subjects with Carcinoma Mammae who
completed the appropriate therapy and started receiving

Table 1. Gingival inflammation (Silness &Loe index)

tamoxifen. The fourth group (control) were healthy sub-
jects who did not receive tamoxifen.

» Group 1 - 15 patients with diagnosed breast cancer,
treated with TAM for 1 month to 2 years.

» Group 2 - 15 patients with diagnosed breast cancer,
treated with TAM for 2-5 years.

» Group 3 - 15 patients with diagnosed breast cancer,
who have finished their treatment with TAM (after
5 years).

» Group 4 (control) - 30 healthy patients who did not
receive TAM.

All data obtained from clinical trials were noted in a
card prepared for that purpose for each patient separately.
The card contained generalities of the examinee, anamnes-
tic data about the disease, this part of the card was filled
only for the examinees from the first three groups. For
determining the condition of the gingiva, we used the
index (Silness&Loe) according to the following index val-
ues: 0 = absence of inflammation - normal gingiva, 1=
slight inflammation, slight discoloration, slight edema, no
bleeding during probing, 2 = moderate inflammation mod-
erate redness, swelling, bleeding when probing, hypertro-
phy and 3 = severe inflammation redness and hypertrophy,
ulceration, tendency to spontaneous bleeding.

STATISTICAL ANALYSIS

The data analysis was performed in a statistical pro-
gram STATISTICA 8.0 and SPSS Statistics 23.0

Results

Descriptive statistics on gingival inflammation
(Silness&Loe index) is shown in Table 1.

In the four groups the gingival inflammation index
varies in the range 0.87+0.99; £95.00% CI: 0.64-1.09; the
minimum value is 0.00 and the maximum value is 3.00.

In the control group, healthy patients who did not
receive TAM, the value of gingival inflammation in the
Silness &Loe index varies in the interval 1,100+£0.99. In
the first group, patients treated with tamoxifen for 1

Variable Valid Mean Confidence | Confidence | Minimu Maximum Std.
N -95,00% +95,00 m Dev.
Gingival inflammation
75 0.87 0.64 1.09 0.00 3.00 0.99
Silness&Loe index
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month to 2 years, the value of gingival inflammation in
the Silness &Loe index varies in the interval 1.067+1.01.
In the second group, patients treated with tamoxifen for
2 to 5 years, the value of gingival inflammation in the
Silness &Loe index varies in the interval 0.667+0.98. In
the third group, patients who have finished their treat-
ment with tamoxifen after 5 years, the value of gingival
inflammation in the Silness &Loe index varies in the
interval 0.400+0.83. (Table 1.1).

For Kruskal-Wallis ANOVA by Ranks=6,44 wu
p>0,05(p=0,09) values of gingival inflammation between

the examinees from the four groups, no statistically signif-
icant difference was found. (Table 1.2)

The results shown in Figure 1. refer to the investigated
relationship between the treatment with tamoxifen and the
index of gingival inflammation following Silness&Loe.
For Spearman Rank Order R=-0.27 (p<0.05) a moderate-
ly strong negative significant correlation was found. With
the increase of treatment with tamoxifen over time, the
index of gingival inflammation significantly decreases.

The results shown in Table 1.3 refer to the multiple
regression refer to the investigated relationship between

Table 1.1 Breakdown Table of Descriptive Statistics / Gingival inflammation (Silness &Loe index)

Gingival Gingival Gingival
Tamoxifen inflammation inflammation inflammation
Means N Std.Dev.
Healthy patients who
did not receive TAM 1,100 30 0.99
Treated with TAM
for 1 month to 2 years 1,067 15 1.03
Treated with TAM 0,667 15 0.98
for 2-5 years
Finished their treatment
with TAM (after 5 years) 0,400 15 0.83
All Grps 0,867 75 0.99
Table 1.2. Gingival inflammation (Silness &Loe index)/ Kruskal-Wallis ANOVA by Ranks
Gingival inflammation Code Valid Sum of
(Silness&Loe) N Ranks
Healthy patients who
did not receive TAM 0 30 1276,50
Treated with TAM
for 1 month to 2 years 1 15 631,50
Treated with TAM 2 15 510,00
for 2-5 years
Finished their treatment
with TAM (after 5 years) 3 15 432,00
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Table 1.3. Gingival inflammation (Silness &Loe index) / Treatment with tamoxifen

Figure 1

Regression Summary for Dependent Variable: Gingival inflammation

( Sillnes&Loe index); R=0,29; F=2,17 and p=0,099

N=75 Beta i;dég; B Stgf' EB"' t71) | p-level

Intercept 1,10 0,18 6,22 0,000
o reated With zT’;"\e"a < 001 | 012 [-003| 031 |-011| 091
Trﬁﬁtreg_;"i;g;’;"\" 018 | 012 |-043| 031 |-142| 016
Fi”is'}‘;‘,’wtr(‘:;tr etrr%a;rgaernst)w”h 028 | 012 [-070| 031 |-229| 0,03

the index of gingival inflammation following Silness&Loe
as a dependent variable and during time of treatment with
tamoxifen.

Healthy patients who did not receive tamoxifen were
taken as a reference category (control group).

For R=0.29 (F=2.17 and p=0.099) a moderately strong
correlation was determined.

The greatest impact on gingival inflammation has
treatment with tamoxifen for more than 5 years (Beta=-
0.28 (p<0.05), followed by treatment with tamoxifen for 2

to 5 years (Beta=-0.18 (p>0.05)), while the weakest effect
of tamoxifen treatment is from 1 month to 2 years (Beta
=-0.01 (p>0.05).

Examinees treated with tamoxifen for more than 5
years had an average of -0.70 (p <0.05/p=0.03) signif-
icantly lower values of gingival inflammation com-
pared to healthy subjects who did not receive tamox-
ifen.

Examinees treated with tamoxifen for 2 to 5 years had
an average of -0.43 (p> 0.05 / p=0.16) slightly lower val-
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ues of gingival inflammation compared to healthy subjects
who did not receive tamoxifen.

Examinees treated with tamoxifen from 1 month to 2
years had an average of -0.03 (p>0.05 / p=0.91) slightly
lower values of gingival inflammation compared to
healthy subjects who did not receive tamoxifen.

Discussion

If the gingival inflammation (gingivitis) is treated,
the condition is reversible without lasting consequences.
On the other hand, untreated cases can lead to more
complex and destructive changes that result in chronic
periodontal disease, with ultimate consequences — pre-
mature decomposition and loss of teeth.

Estrogen plays a regulatory role in maintaining the
balance between osteoblast production and osteoclast
production. Several studies suggest that osteoporosis is a
risk factor for periodontal disecase and loss of
teeth13,14,15,16,17

The results obtained from the clinical examination
included the determination of the index values for deter-
mining the condition of the gingival inflammation
among our examinees which varied in the interval 0.87
+ 0.99; + 95.00% CI: 0.64-1.09; the minimum value is
0.00 and the maximum value is 3.00. (shown in Table 1.)
Table 1.2 shows the values of gingival inflammation
between the examinees from the four groups and no sta-
tistically significant difference was found.

The results acquired for the relationship between dura-
tion of the treatment with tamoxifen and gingival inflam-
mation shown in Figure 1 show moderately strong nega-
tive significant difference R=-0.27 (p<0.05). Patients with
diagnosed breast cancer, who have been treated with
tamoxifen for many years, have a reduction in inflamma-
tory changes in the periodontium, and improvement in
periodontal health. Our results are consistent with the re-
sults of Milagros et al., a long time of tamoxifen consum-
ption there has a growing trend towards gingival health's.

Conclusion

Chronic treatment with tamoxifen has a tendency to
revert periodontal disease in patients suffering from
breast cancer. At longer time of tamoxifen consumption
has a growing trend towards gingival health.
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